THEOREM 5. If N is the number of solutions of aixi2Ul + . . . + arXr 2Ur blylwl + . . + byws, with (2ui, wj) = 1 (i = 1, ...,r; j = 1, ...,s), and (u, u) = 1, i j, and r odd, then N = qT+s~l
Let us now assume that c # 0 in equation (1); we may suppose that c = I without loss of generality. In the same way as in Theorem 1, one can prove the following:
THEOREM 6. If c = 1 in equation (1) Corresponding to Theorem 3 is Theorem 7: THEOREM 7. For N1 to be independent of a,, a2, . . . ar (ai $ 0) in equation (1), all mi must be 1. These results will be developed more fully elsewhere. 1 These PROCEEDINGS, 34, 258-263, 1948; ibid., 35, 94-99, 1949. 2 J. reine u. angew. Math., 172, 151-182, 1935 . 3These PROCEEDINGS, 40, 1072 -1073 , 1954 4Pacific J. Math., 5, 177-181, 1955 Let k be an algebraic number field, K a normal overfield of finite degree, X a character of the Galois group, G(K/k), of K over k, and let W(X) be the root number appearing in the functional equation of the Artin L-series, L(s, X, K/k). We shall, in this preliminary paper, outline a proof of THEOREM 0. W(X) has (modulo = 1) a decomposition into local terms which depend only upon the local behavior of X. Viewed as functions of characters of local Galois groups,2 these local terms have (modulo ±1) the usual linearity, factor group, and induced character properties.3 The qualification "modulo 4A1" may be dropped if K is of odd degree over k.
1. A set of finite groups is said to be a family if it is closed under the process of forming subgroups and factor groups, groups being identified by the second isomorphism law whenever it is applicable. A function defined on the set of linear characters of the groups in a family, -A, and taking its values in some fixed (multi-plicative) group is said to be extendable with respect to A (or A-extendable) if it can be extended to a function on the set of all characters of groups in A with linearity, factor group, and induced character properties3 and the property of invariance under inner automorphisms of groups in A. Extendability character of a global Galois group. It follows from the analytically derived properties of W(X) and from Theorem 2 that F is extendable with respect to all families of local Galois groups. The last sentence of Theorem 0 follows in the same way, using F' instead of F.
A purely local study of the arithmetic structure of the Artin root number is now possible (cf. Hasse, op. cit., sec. 8).
full proof see B. Dwork, "On the Artin-Weil Root Number" (unpublished doctoral dissertation, Columbia University, 1954 In a previous paper' we gave a partial solution of the following problem: Let D be a partial differential operator, and let T be a distribution ;2 can we find a distribution S such that DS = T? We had previously shown the existence of such an S in the case that T is a distribution of finite order. In the present paper we shall complete the solution and show that we can find an S for an arbitrary T.
